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GENTLEMEN,-As I promised, at the conclusion of my last lec-
ture, we now proceed to describe the nature and properties of
uranzile.

URAMILE.

This substance may be procured directly from the thionurates,
more particularly from thionurate of ammonia. Concentrated

sulphuric acid, when made to act, cold, upon any of the thion-
urates, causes the evolution of the sulphurous acid contained in
them. But if a cold saturated solution of thionurate of ammonia
is mixed with hydrochloric acid, or with dilute sulphuric acid,
and the mixture heated until it becomes slightly turbid, the sul-

phurous acid changes into sulphuric acid, at the expense of the
oxygen contained in the organic substance with which it is com-
bined in thionurate of ammonia, and the reduced matter to which,
as I have already informed you, the name of uramile has been
assigned, crystallizes, upon cooling, in the shape of plumiform,
congregated, thin, hard needles, which effloresce when exposed to
the air, or to a high temperature, and become converted into a
rose-coloured powder.

This substance is almost entirely insoluble in cold, and but
little soluble in boiling water, but it dissolves unaltered in cold am-
monia, and in cold solutions of caustic alkalies, and is re-ohtained
from such solutions by the action of acids. However, if an am-
moniacal or alkaline solution of uramile be allowed to stand in the
air, it will assume a deep-purple tint, and, after the lapse of some
time, there will then separate from the fluid those gold- green crys-
tals of metallic lustre which I have had repeatedly occasion to
mention in the course of the last three or four lectures. These
crystals may likewise be procured from uramile, by boiling this
substance with readily-reducible metallic oxides-such, for in-
stance, as oxide of silver, or oxide of mercury.

Uramile dissolves, likewise, in concentrated sulphuric acid, and
is precipitated again from such solution, by water. By boiling
with concentrated solution of potass, it becomes converted into
uramilic acid, with evolution of ammonia. Strong nitric acid
transforms uramile into alloxan, with the evolution of nitrous
acid. The analysis of uramile gives us the following formula :-

Cs Ns Hs 06
This formula explains, most satisfactorily, its mode of formation,
as well as the transformations which it undergoes. Uramile is
thionuric acid from which the elements of two equivalents of sal-
phuric acid have separated- 

This also enables us to understand the transformation of allox-
antine into uramile, by ammonia, or ammoniacal salts, with the
simultaneous reproduction of alloxan.

If we admit the existence of the hypothetical body of which I
have spoken-namely, urilic acid, and trace its relation to

uramile, we must consider the latter substance as a combination
of urilic acid and ammonia, and consequently, as a compound,
having a constitution exactly similar to uric acid, which, you will
remember, is, upon this hypothesis, urilate (cyan-oxalate)of urea.
Oxaluric acid, is uric acid in which the urilic acid has been re-
placed by o.1:alic acid: and uramile we must, according to this
view respecting the constitution and relation of those substances,

consider as a uric acid, in which ammonia has replaced urea. All

this will become quite clear to you, if you will examine the fol-lowing table.-
This view of the matter further enables us to understand the

transformation of uramile into alloxan, by the action of nitric acid.
This transformation differs but little from that which uric acid
undergoes under the same circumstances. It is true, we may
assume that oxidation of urilates takes place in both cases, and
we obtain, in both cases, the same product of the oxidation of
urilic acid-viz., alloxan ; but, in the one instance, the separated
base combines unaltered with the nitric acid; whilst, in the other,
the base (urea) is decomposed, together with the simultaneously
evolved nitrous acid, into carbonic acid, nitrogen, and ammonia.

URAMILIC ACID.

I have alluded to a metamorphosis which uramile undergoes
upon boiling with potass ley-viz., its transformation into
uramilic acid. The continued action of dilute acids upon uramile
causes the same transformation. But the best method of procuring
uramilic acid is to mix a saturated solution of thionurate of am-
monia with some sulphuric acid, and evaporate the mixture
slowly in a water bath. After the lapse of some time, uramilic
acid will separate in transparent prisms of a glassy lustre. These
crystals of uramilic acid are soluble in from six to eight parts of
cold, and in three parts of boiling water. The solution possesses
an acid reaction. Uramilic acid forms crystalline soluble salts with
the fixed alkaiies, and with ammonia. The solution of these salts,
when mixed with lime or barytes compounds, produces white
precipitates, which are soluble in large proportions of water. The
analysis of uramilic acid gives the following as its formula :-

C16 N5 Hm 0,,
According to this formula, uramilic acid is formed from two

equivalents of uramile, by the separation of one equivalent of
ammonia and the accession of three equivalents of water.

Again: uramilic acid, when brought into contact with other
substances, undergoes a series of metamorphoses, some of which
present appearances highly remarkable, as you will subsequently
have occasion to observe, but these metamorphoses of uramilic
acid have not yet been examined.

MUREXIDE.

At the commencement of this series of lectures on the meta-
morphoses of uric acid, I had occasion to allude to an interesting
observation of Dr. Prout. This chemist found, that when a so-
lution of uric acid in nitric acid, after having been concentrated
to a certain degree by evaporation, is supersaturated with am-
monia, it assumes a purple-colour, deposits, after the lapse of
some time, goll-greeii crystals, of a metallic lustre, to which
he assigned the name of purpurate of ammonia. The name
murexide has, however, subsequently been assigned to this sub-
stance, for reasons which I shall immediately have occasion to
explain to you.
We have already seen, in the course of these lectures on uric

acid, that crystals of murexide are formed in various ways. But
although murexide has so many various ways of formation, yet its
production in a separate state for examination, is beset with con-
siderable difficulties, since its instability requires the adoption of
a great many precautionary measures in the process, which must
be strictly attended to, to ensure the success of the operation.
It is therefore advisable to prepare only small quantities of this
substance at a time.
One of the most common methods of preparing murexide is

to intermix alloxan and alloxantin, to heat the fluid to about
158&deg;, and then to add carbonate of ammonia. The carbonic acid
escapes, the fluid turns purple, and after the lapse of some time
deposits crystals of murexide.

These crystals are obtained to perfection when solution of
alloxan is kept boiling until part of it is transformed into alloxan-
tin and parabanic acid, and ammonia is then added. In this
case the fluid assumes a deep-purple tint, and deposits mag-
nificent crystals of murexide. The mother liquor contains
oxalurate of ammonia, which owes its origin to the metamorphosis
of parabanic acid in contact with ammonia.
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Another method is, to mix a boiling saturated solution of
alloxantin with an ammoniacal salt, (sat-ammoniac or oxalate of
ammonia,) and after the formation of uramile to add caustic am-
monia, until the uramile formed is dissolved. Alloxan is then
added, and the fluid allowed to cool. The caustic ammonia may
also be added at the beginning of the process. The crvstals of
murexide form, in fact, in all fluids where alloxan, alloxantin,
and ammonia meet.

I have already mentioned that the crystals of murexide are pro-
duced likewise from uramile, simply by boiling the latter sub-
stance with oxide of silver. They are formed, moreover, in the
course of a great many other processes, upon a further considera-
tion of which, however, I cannot enter in this place.
The crystals prepared in these various ways are, according to

the different circumstances under which they are obtained, more
or less perfectly formed. They generally occur as short, quadri-
lateral prisms, two of the sides of which reflect metallic-green
light, like the wing-case of cantharides ; in transmitted light they
appear garnet-red. They may be readily reduced to powder,
which powder is of a brown-red colour, assuming a green me-
tallic lustre when rubbed under a polishing steel. This sub-
stance is insoluble in alcohol and in ether, very scantily soluble
in cold, but more readily so in boiling water. It dissolves
in cold potass-ley, and this solution exhibits an indigo-blue
tint. The application of heat causes the expulsion of am-
monia, and after this the solution contains a new substance.
Mnrexideu ndergoes the same transformation when acted upon
by cids.
But previous to entering more fully upon the consideration of

this metamorphosis, I must first acquaint you with the constitu-
tion of the green crystals of murexide, so as to give you a clear
notion respecting the manner of formation of this substance.
The difficulties which oppose the production of murexide in a
state of absolute purity, are very considerable. A large or

small proportion of a red powder forms, almost under all cir-
cumstances. with the murexide, and we possess no means, of

freeing the latter substance from this contaminating admixture,
since murexide does not admit of re-crystallization, being, as I
have already stated, nearly insoluble in cold water, and under-
going transformation by continued boiling. The proportion of
water in murexide is, moreover, very variable. I have myself
subjected this substance to weighing more than twenty times, and
yet I have been unable to attain to constant results.

It is to be ascribed to these circumstances that we find dif-
ferent opinions entertained respecting the composition of this
substance. From a great many analyses made by myself, in con-
nexion with Professor Wohler, we deduced the following formula,
as expressive of the composition of the green crystals:-

. CIs Ns H, Os
Dr. Fritzsche, also, has recently investigated the constitution

of murexide. This chemist found about I per cent. of nitrogen
less than we had found in our analyses of this substance. He
therefore gives 

.

C6 Na Hg 0
as the formula for the green crystals, which nearly corresponds
with our formula, if the latter is increased by -1 3- Fritzsche, in
eammon with Prout, considers murexide to be the ammoniacal salt
of an organic acid, and he bases this view principally upon the
following observation ;-Upon dissolving murexide in hot water,
and precipitating the solution with nitrate of silver, a purple pre-
cipitate is produced, consisting of a silver compound, and, accord-
ng to Fritzsche’s analysis, constituted as follows-

Cia N s Hs Oll + Ag 0
Fritzsche looked upon this compound as purpurate of silver; I
have myself analyzed this silver precipitate, and have obtained
results corresponding with those of Fritzsche, but the formula de-
duced from these results does not by any means prove murexide
to be the ammoniacal salt of the acid, which, in this silver
compound, we find combined with oxide of silver; for, were
murexide a real ammoniacal salt, its composition, assuming the

That solution of murexan in ammonia absorbs a large amount
of oxygen may be readily proved by experiment. But if, in
this experiment, pure oxygen be employed instead of atmo-
spheric air, the red tint which the solution assumes at first will
be but very transitory, the fluid will rapidly become colourless,
and will then contain oxalurate of ammonia. This transforma-

analysis of Fritzsche to be perfectly correct, (which is not by anyI means proved,) ought necessarily to be-
and, accordingly, the silver compound, in which the oxide of am-
monium is replaced by oxide of silver, should be constituted as
follows- 

-- -- - - . - -

and this formula differs from that deduced from the analysis, inas-
much as it contains the elements of one equivalent of water less
than the latter.

But, even without any reference to this point, the formula
given by Fritzsche is simply the bare expression of his analysis;
and this chemist has paid no attention whatever to the origin of
murexide.

I will now give you some further details on the new substance,
formed by the action of acids and alkalies upon murexide, and to
which Prout had assigned the name of purpuric acid. The
reasons which I have just now stated have likewise induced us
to reject this name, and to assign that of llIure:can to the new sub-
stance.

MUREXAN.

The most simple method of preparing this substance is, to dis-
solve murexide in potass-ley, to heat the solution until the blue
colour has vanished, and then to precipitate with dilute sulphuric
acid. Murexan may likewise be produced by treating murexide
directly with dilute sulphuric acid. Murexan occurs in scales of
a silky lustre, insoluble in water and dilute acids. It dissolves in
concentrated sulphuric acid, and is precipitated again from such
solution by water. The analysis of murexan has assigned to it
the following formula-

C,N,H,0,
This formula at once, and satisfactorily, indicates that there

exists between murexide and murexan no relation similar to that
which is found between an ammoniacal salt and an acid.
The formation of murexan from murexide can by no means be

ascribed to a simple separation of ammonia, but to a highly-com-
plicated process of decomposition; for, besides the murexan and
the ammonia which combines with the acid or escapes as gas, there
appears no less than three more products-viz., alloxan, allox-
antin, and urea; one equivalent of alloxan, one of alloxantin, one
of murexan, one of urea, and four of ammonia, contain the ele-
ments of two equivalents of murexide and eleven equivalents of
water-

Murexan may be re-converted by ammonia into murexide, but
the accession of oxygen is absolutely necessary to this reconver-
sion.

Murexan recently precipitated and still moist dissolves very
readily in solution of ammonia. This ammoniacal solution of
murexan is perfectly colonrless, but it turns immediately red
when exposed to the atmosphere. The redness spreads and in-
creases in intensity, from the upper to the lower layer of the fluid,

and, finally, the whole fluid assumes a purple tint, and upon eva-
. poration at the common temperature, deposits a number of well-
formed crystals of murexide, without any other product being
perceptible.

If we add to two equivalents of murexan one equivalent of
ammonia and three equivalents of oxygen, we have the elements
composing murexide and five equivalents of water:-

tion is very readily accounted for, since murexan differs from
oxaluric acid only inasmuch as it contains three equivalents of
oxygen less than this acid:-
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With this I must conclude my remarks on the numerous

metamorphoses of uric acid. In the next lecture I shall
proceed to enter upon the examination of some organic concre-
tions which we meet with in the urinary bladder of the human
body in certain diseases; and I shall offer, at the same time, a
few remarks on urinary calculi in general.

I cannot, however, dismiss the subject of uric acid without
mentioning, that the results of certain analyses performed in the
Giessen laboratory by Mr. Bensch, (vide Liebig’s Annalen,
vol. liv. p. 189,) seem to assign a different formula to uric acid
and the urates from that given by me at the commencement of
fhis series of lectures on uric acid. I then stated (LANCET, 1845,
vol. i. No. 5) the formula for the hydrated acid to be-

C10N4H3O5+HO
and for the salts-

C10 N4HsOs+ MO
Mr. Bensch, however, has analyzed various urates, and the results
of his analyses render it highly probable that those compounds,
which have hitherto been looked upon as neutral, are, in reality,
acid salts; and that the true formula for the hydrate of uric acid
is not-

If to a dilute solution of potass, (one part of potass to fifteen
of water,) perfectly free from carbonic acid, uric acid be added,
as long as it continues to dissolve completely, and the clear solu-
tion be heated to boiling, and two volumes of boiling spirits of
wine, containing eighty per cent. of alcohol, added, the fluid will
remain clear, but if a few drops of strong potass-ley be then
added, it will immediately deposit crystalline needles, distinctly
grouped, in the shape of tufts or bunches. These crystals, after
repeated washing with alcohol and ether, and drying in a stream
of air free from carbonic acid, are found to be composed as
follows :-

C5 N2 H O2 + K O
A soda salt, of analogous constitution, may be prepared in the

same manner. The preparation of a neutral ammoniacal salt
failed, however; but it is probable that, by double decomposition,
we shall succeed in producing, from the neutral urate of potass,
other neutral compounds of uric acid. The salts obtained by
double decomposition from the potass salt which we have already
mentioned, and which, according to our new notion, is an acid
salt-

are likewise acid. Bensch obtained, in this manner, an acid
magnesia salt, containing seven equivalents of water-

C5 N2 H O2 + Mg O + 7 H O2
an acid lime salt, an acid barytes salt, and an acid strontian salt,
each of which contains three equivalents of water.

CONTRIBUTIONS TO CLINICAL MEDICINE.
BY JOHN TAYLOR, M.D.,

PROFESSOR OF CLINICAL MEDICINE IN UNIVERSITY COLLEGE, AND
PHYSICIAN TO UNIVERSITY COLLEGE HOSPITAL, LONDON.

CASE 9.-Rheumatismus sub-acutus-Frictionsound, resembling a
bellozvs-murmur at the base of the heart, not audible in the neck-
Increased extent of dulness on percussion- Convulsive twitches,
followed by pains qf the arms.- Treatment: Colchicum and
aconite, calomel and morphia, cupping, venesection.-Bellows-
murmur and bruit de diable, from loss of blood-Cure.-Remarks :
Seat, direction, and character of the cardiac sound- Variations
in intensity before ceasing-Character and variation of dulness
ion percussion-Pericarditis limited, its existence revealed only by
the physical signs-Morbid sounds diminished when the gums
became tender-Convulsive movements, their causes, duration, and
&middot;treatment.

SARAH F&mdash;&mdash;, aged twenty-five, admitted Friday, November
18th, 1842. Conformation ordinary, nervous temperament, pale
and sallow complexion; single; a kitchen-maid, exposed to fre-
quent changes of temperature; is habitually strong, subject to no
particular disease ; never had rheumatism before. Illness
commenced six weeks ago, with pains throughout her body, and
feverishness; was then confined to bed during three days,; has
not been free from pain since. Attributes the attack to exposure
to currents of air whilst standing in the bar of the hotel where
she lived. On Wednesday last, became worse, having so much
pain in the right knee that she could not move it.

On admission, there was swelling of the right knee-joint, with
indistinct fluctuation, pain, and tenderness, but no redness.
Swelling, redness, and tenderness of the right ankle and dorsum
of the foot; no other joints affected. Has had pains in the arms,
pains worse at nights, but not much changed by heat or cold.
Has had no rigors. Skin rather too hot, appetite impaired, tongue
covered with a thick whitish fur. A morbid sound with the first
sound of the heart, not distinguishable from a bellows. murmur;
distinct but not loud, best heard at the base of the heart, and
thence to the top of the sternum ; fainter at the apex, and doubt-
ful in the neck. Dulness on percussion over too great an extent;
it ceases superiorly at the upper border of the third rib ; impulse
scarcely increased. No unusual prominence of the cardiac region.
No palpitations, or pain. Pulse 108, small; urine turbid, de.
positing an abundant pale-pink-coloured sediment, which is re-
dissolved by a gentle heat ; it is acid, not albuminous’; specific
gravity, 1025. Menses appeared last week.

Ordered, acetic extract of colchicum, three grains; extract of
aconite, one grain and a half-in a pill. To be taken three times
a day. Low diet.

Nov. 22nd.-Brief spasmodic twitches or contractions of the
muscles of both arms, fore-arms, and hands. Extreme superficial
tenderness over the lower part of the dorsal region of the spine ;
none in the cervical region. Left ankle much swelled. To omit
the colchicum and aconite, and to take two grains of calomel,
with half a grain of muriate of morphia, three times a day.
23rd.-Both ankles and the left knee much swelled, but not red ;

fluctuation in the knee-joint. Pains in the arms, but no convul-
sive movements. Morbid sound at the base of the heart con-
tinues ; it is rough, and short, and is slightly audible with the
diastole as well as with the systole; not audible in the neck; very
distinct at the top of the sternum, but loudest over the sternal end
of the third rib. Pulse 128, small, and soft. Respiratory mur-
mur loud under both clavicles, audible posteriorly, to the bottom
of the chest. No dulness on percussion, behind. To be cupped
over the heart to ten ounces.
25th.-The small joints of both hands are swelled, red, and

tender; ankles better. No convulsive movements of the hands
or arms. Superficial tenderness of the right side of the abdomen
and lower part of the chest. The morbid cardiac sound con-
tinues. Pulse 116, feeble. Sound on percussion quite dull at the
upper margin of the third rib on the left side, thence to the
clavicle it is too dull, but less so. Respiratory murmur loud.
Tongue thickly furred. Venesection to twelve ounces.
26th.-Blood much buffed and cupped. Pulse 120. Repeat the

venesection to twelve ounces, and take the calomel every four hours.
28th.-Blood buffed ; redness of the wrists less. Pulse 120,

fuller, soft, rather jerking. The murmur at the base of the heart
is the same, or louder; more distinctly heard at the apex. Gums
not tender. Tongue furred. Increase the dose of calomel to three
grains, and repeat venesection to twelve ounces.
30th.-Pulse 104, soft, tolerably full. Murmur loudest over

the second rib, at the left border of the sternum, and diminished
at the distance of half an inch from that point; it is indistinct, or
inaudible, in the neck.

Dec. 2nd.-Morbid sound at the base of the heart, louder, and
less rough; a slight murmur in the neck. Pulse 108, jerking,
soft. Bowels moved eight or nine times since yesterday. To
take of chalk mixture, one ounce and a half, with powdered kino,
half a drachm, after every loose evacuation.
3rd.-Purging continues, with almost constant vomiting. Omit

the calomel and opium. Carbonate of soda, 10 grains; dilute
hydrocyanic acid, five minims; water, one ounce; to be taken
occasionally, with eight grains of tartaric acid, in a state of
effervescence.
5th.-The vomiting and purging have ceased. Pulse 96.

Morbid sound at the base of the heart undiminished; bruit de
diable in the neck, but no bellows-murmur.
7th.-Morbid sound over the upper part of the sternum not

quite so loud.
9th.-Morbid sound over the second rib much less loud and

rough, but it varies at different times. Pulse 92. No rheu-
matic or other pains. To take a dose of the house physic.

12th.-Morbid sound over the second rib much diminished.
Pulse 90, less jerking.

13th.-Morbid sound has ceased.
14th.-No morbid sound. Pulse 80, soft, less jerking. No

pain, but stiffness in the limbs. To omit the medicines, and to
take four grains of iodide of potassium, in peppermint water,
three times a day. Middle diet.
19th.-A trifling morbid sound at the base of the heart, heard

only over a very small space. Pulse 84, regular, feels stronger.
Full diet.
23rd.-Morbid sound scarcely audible.
26th.-Morbid sound has ceased. Discharged.


